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(57) Abstract: 

PURPOSE: To obtain an olefin copolymer elastomer 
having improved strengths by polymerizing propylene, 
ethylene and other a-olefms in a specified weight 
ratio so as to have a strength at break, a 100% 
elongation and a propylene content satisfying a 
specified relationship among them and also have a 
specified molecular weight distribution. 

CONSTITUTION: Propylene, ethylene and a 
4-1 0C a-olefin such as l-butene are fed into a reactor 
together with a solvent such as toluene and agitated. A 
catalyst system comprising ethylenebis(indenyl)zirconium 



chloride, triethylammonium tetrapheny I borate and 
triethylaluminum, etc., are added to the reaction 
mixture under agitation and the entire mixture is 
subjected to a polymerization reaction at -20 to 100°C. 
After the reaction, the product is withdrawn from the 
reactor to obtain an olefin copolymer elastomer 
comprising 60-93wt.% propylene, 0-40wt% ethylene and 
0-40wt.% 4-1 0C a-olefin, satisfying the relationship: 
TB /{M 100 x(FP/100) 1/2 } s 2.5 (wherein TB is the strength 
at break (kg/cm 2 ), M 100 is the stress at 100% elongation 

(kg/cm 2 ), and FP is the propylene content (wt.%), and 
having a molecular weight distribution M^/M,, of 4.0 or 
below. 
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2, 3-MJyf/UV^o^y^^x;l/) 
J*t?P a y b\ >f yy°p h°y y*y (3 — t J^/Vis? p 

^y^i^ninyV) (1, 2, 3-Mi t/f/W>^P^ 
y^^m-yi^) vVUn^i^y^ n y p % >f y/pt'y 
7=V (3 - p^yl'-y^ P^y^ i^xxiyy) (3~^^ 

y=V (3- t ^yP-y^P^y^v^xLyW) (3-7< 

^■/v->f yx—zi/) ^^x^^^f/K ^yy°at 0 
y y^y (3 - t -f*f-fr—*/9 o^y^ (3- 
t y"^/i^ — < y-^xiyy) v^/brj - ^v^^/K ^f-w 30 
y (3 -y^yV-->^ n^y^>?ai-/y) (3-^/y 
— fyf^/v) A7^9A^nj) h\ ^^>yi/ 
y (3 - t n^y^v^rc^yu) (yyy^j-y 

xiyy) ^/Unn|)A^D!J h\ v^^vi^vy (3 
- t —-f3-fls*/9 u^ypi/^^/u) (yyy^yxi/y) 

A7^^A^py k> y^f^yi/y (3->^p 

^^r-yy^v-^ p^y ^ -ym-yk) (yyy^-y^/i^) y?yy 
zi~xy^j>>/Ti y h\ ^f/uvy t-y y^n 

fcVU-y^ cz^y^i/zn-yy) (yyy^yxvv) i/yynxi 

^A^oyF, i/^;vyyi/y (3 - ( (1, 1- 40 

-yv) vVy^^As^n y h\ ^^uyyuy (3 
-y^^yi-y^ n^yy/ v?zc-/u) (y/i^y-yu) ^y 
/un^i/Ay^ n y h\ v^^yi^v-y u-v (3 ~^ y^ 

yyy^ p^y^ i^cxiyy) (yyy^ y-yl-) ^//l/n-t) 

n y h\ S^^TPfy U> ( 3- (o — K y yu) 
^n^y^>/ai-/i/) (yyu^-U^yix) >y/yzjx^i* 
^^ay K, ^f/uyyi/y (3- (2, 6-*i/V 
M i/9 a^y^>?x=;i/) (yyi^^-y-/^) y/yxi - 
•J^^^ny k, ^f/pyyyy (3— <y^i/^ 50 



^¥8-3 0 1 9 3 4 
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n^y^i/zn^yi^) (yyu^-y^/i^) ^-f)^^ 
p y h\ ^f;wyyi/y (3 - h y ^/Ui/? p-^y* 

v?a:-yy) (^yu^-y-yl^) v?;l/n^^^p y K, 

^^yyuy (3 - h y y^vuy y/uy// p-^y* 

y:f;i/7x^i/yy i/y (3 - t -y^/Uis? p^y* 
v^-yu) (yyu^-y^yk) >VUp xi £ J±i/ ? p y h\ 

/f/i/7^^yy uy (3 - t -r/^yvy? P^y^ 

i/m-yi,) (^/^y-yw) A7-i?A^n|j h\ * 
f;l/7xr:;l/yy l/y ( 3 - */9 a^^y;^ y/ n^y 
^i^n-yy) (yyi/^Uxiyy) 57 p y 

K, ^f/i/7x^;i/i/y yy (3 y^p tv^y^y p 

^y^ i^n^yU) (yy^y-yp) i/yi^n - ^J±i/p u 
y K> ^^^^^yu-yy yy (3 - ( (1 , 1 -v^ 

yw) ^3x»?A^^ p y h\ /^yi^y^^yi-y y yy 
(3 -7x-/Uy^ n^y^yx-;l.) (yyv^y- 

/u) r>i^>?>> p y K N ^f/V7xx;yyy yy 

(3 y^y^->^ P^y^^^iyy) (yyy^-y^ 

yi^) yyvn - p y k\ ^f/^7xx;i/yy yy 

(3- (o-hyyi-) p^y^^mnyy) (yyy^- 

y-yy) ^yy=2^i> n y F^4rW^i"«5 ^ i^Hj 

[0 0 3 9] ±fe^>J: 9&V7UP — ^Aft^^(-^V>T 

[004 01 rttbC0 5^»*L<fi^^D^y^ixji 

fi(^y^ P^y^^ai^iyy#fe^^U^:t^> 
xfl/yt^ (^y^yu) ^n-^^nyK, 
l/yt'^ M y^nyy) ^/^^^^^f/K ^ 
fl/yt*^ (2-^^-yP-^ yy=^yy) ^yy^jx^Ai/^ 
^/y x xf j/yt^ (2-^^yi^4, 5, 6, 7rf7 
t Ka^ yy=^yy) >?/y^xi^i^>?^ p y k> x^i/y 
(2~* 4 — i V y°p tw-f yy=^yy) >?yy 

p^^^-y^^yy, if-yyt^ (2-^^/1^-4-7 
^-yy^y^-yy) vyyn n v 5 ^ p y K N i/y 
t*^ (2-^^/1^- 4-t7Wyf^) >?yy^ix: 
y h\ xfi/yt^ (4, 5, 6, 7rF7 
t Kp-Y >-7=^yy) y/knxr^i.y^py h\ ^^i^y 
t'^ (^fy^yy) ^px^A^yv?/^ ^i^-yy 
t*^ (t-yf/i/-^yfx;u) ^x^v^^ny 
h\ xfuy (3 -j?«^/u- P^y^y v?m-yy) 
(3 -^^y^-^f yf=*xiyy) >yyynxi^ A>yy7 n y h\ 
i/y (3 - t y^-yy-y^ p-<y^^x:yy) (3 
-T^yv — r^x^yy) i^yypxi^^^^ p y h\ ^ 
i^y (3 - t y^yi—y^ p^<y^ ^-yy) (3-t 
/f^-^yf^/^) ^n^A^Dy h\ zn^-y 
y (3-^^yi^-y^yp^y^^xiyy) (3-t/f 
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Sly — ( % S*f^)V) ^3-^^p|j h\ xfl/y 
(3 -t^/U- v<y#iS3L-;U) (3- h!;^^ 

[0 0 4 1 ] ZCDX L<te2<@tf» 

(3 - t -y^/W ^x-^) ;/;V3^^^py 
(2, 3, 5, 2', 4', 5' — ^r^^^v-^n 

3vK ^^f^yuwyt^ (2-^^-4, 5, 
6, 7fF7fcKp^yr^) ^n^^^py 
K, v ; 7x^y'!jyyt'x (2-y^yw- 4 -A 
Pt°/Ky7^/V) v^i^ ^-/K i/jt^/lsis 

VU^\?X (2-^^/l--4-7^^/W>'X-^) ^ 

;^^^^py h\ ^y/pt°yfy (3-y^/u 

v^i^^i^y y ^ ^y/pt°yf> (3- 

is? u s<*y$ - /p) ( 3 - p< ^/u-. < 
;V) i//^-r)A^pi)K, ^y^nt'y^V (3- 
t -f^tV-i/i? n^v^v^n-yw) (3- tz/^W — f 

(3 -y (3 -y ^vV- 

>f V-^jV) ;/;l/nr:t>A^P!j h\ ^f/^yjj 1/ 
(S-t/f^-^n^^i^) (3-y^- 
— fyf-^) v?;^^i)A^P!j F\ ^y^A-V 
V U> (3 - t -f^fr— X3^S?i>^zz.;is) (3 - 
t/^-zfy^/v) vvi^n£7.A>^ ^ y K> >f y 

(l, 2, 3-h^f^y^p^y^^x^) 

h\ ^y/pfyfy (3- t:/^ 

P-O^ V^^/U) ^n^^^^pij K, y/p 
t°y^> (3 — t -fJ-Asi/p v^i/f (l, 
2, 3-hli t/f^v'^P^y^i/x^) 

a y k, y^n t°y ^> (3 -t^jv—*/*; 
~#^y?vK ^y^pt°yfy (3 - t r/^-i/ 

y w<>j?*Jx.zzfl,) (3 -y^vu-^f ^x^A) is /Is 
=i^£i^y?vK /fy^nfyfy ( 3 ^ t y^ /u _ 
n-Oy (3 - t y^/W — 
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JS£^y>-&m, ^^AftJR, ^ti?»>A&g9l: 
[004 2] Sbtt^fig^ (b) £LTi*7vi^y*ir> 

[oo43]Sitt>M»(b) tirffl^^r/^; 

y*i»-x*i:tt, -tt* (2) *fctt, Httst (3) "C 

10 -«St (2) 
[fti] 

R 12 2 A1« (O-Al) ™ -R 12 2 
R* 2 

Hft* (3) 
[ft 2] 



1 (O-Al)^ 1 

20 

r i2 \$\ y^s. ^^m, ^d^i, ^jvm, 

>fy^f^St^6 0 ml*, 4^bl00CQg 

fcmmmmnmc h y r^^r^^irWMvxn^ 

[0 0 4 4] -jRS: (4) v (5) tvf$W7 

30 yu? y ^rf-^Srffl^T Jzv^o 
(4) 

[ft 3] 

R 13 2 A1- (0-Al)» (0-Al)„-R 14 z 

(5) 

[ft 4] 



1 (O-Al). (0-Al) n 1 

40 R 13 R 14 

^^s> ^pfcv^s, y^m, 4 yy^AsmtziHD 

50 l*4^e>10 0, »*L<tt6£JL±T**>5 0 
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(4) (5) X\ 
lit 5] 

(0-Al) M ^t/ht (O-Al)n a-yhtt 

[oo4 5] (b) tvxm^btizftBHt 

ttr=*^**ft**i:LTtt, -«5t (6) T-«£;h, 
(6) 

(M 2 X 1 X 2 X 3 X 4 ) • C<*~ >v 
-jgSBK^bSJfttSx:*, X 1 , X 2 , X 3 , X 4 

s, j^^*6-2 o^7y-^i, 7/^;>7y-;w 
»7y-^ #«M*n>r KK*fcii, 
y y^—^^-^t>^7f^iro mte. m 2 i — 7 cc> 

^rh7 (p-hy/i^) #7— K MJ^A/T^* 

A-) 7^y— h y 7x^/^M^!)Af by 
{-O^y/v^ruy^^/v) i£y~- K hy/pt° 
;V7^^7h7^ (3, 5-Fy7/^oyf 
A'^-A-) #7 — K h y -f^^T >*r~$ h 7 

(o- by/^) tfy— k hy7x^/^^F 

y* (^^7/I/tD7i^) 7<3vM?7 — h&if£ 
{'AfF^^ (^ , /^7/^o7j^) ^7~h& 
/Usfay tfy — bXh& 0 

[0 0 4 6] £biz*ftwvi&m£tiz±m<7>t&mz. 
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#*>*l6;*-u;7.< v3R**-fr*=*?;* h^-oBfc&tf; 
7^3 K4 irauwf b^5o r<7>»3c^coJS» 

fefct Lx\*j*>'&&&mmt&ms&if j 

yot^f «©P> a-Z r (HAsO< ) 2 • H 

, O x a -Z r (HPO* ) 2 • H 2 O, a~S n (H 
PO< ) 2 • H 2 0, y -T i (NH 4 PO, ) 2 • H 2 

[0047] t«a*ittii#yxfu^ ^y^n 

/k ^y7^y«^f/K #yr^yonhy/K 
#yrsb\ #y#— #*-k #yxf uyf 1/7^ 

30 1 — h<Z)J;5*?Ky^*7VK *y46lktf-^4fT*fc 
[0 0 4 8] r ixfefiff <^3gS[Stt-*»^ 0 . 1 ~ 3 0 0 

fimXhV). »^L<fil~2 0 0//m. IEI-»*U< 

attii»0- 1-5 cm 2 /gtfc^ r^*L<J4 
40 0. 3-3cm 2 / g T*fc6 0 MMfiM^fiBET 
if IC «t 9 JH^-C # 5o 
[0 0 4 9] ««Wl/7^yM1^7^ h*v 

(b) ^a^if^fo^^^a^ifrtTfi^$-fr6^# 
\zw]*izm7<Lxmmzitxt>&^L, ^^m^ft 

i><o%1femi'Xh&)<\ 

[0 0 5 0] f&ft (a) *3J:t/fiK» (b) CO^fflffiflffi: 
50 f&ft (b) ^7^5/^r^^lBS:fflV>fcii 
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-g\ (b) f©7^^!>Aifi» (a) <P<DM 

&&mt<nm*tt&o. 01-100, oootfc^ 

£1X1*0, 1-3 0, 0 0 0m tf:^(b) 
(b) ^HJnS^SAK-JBSlR, JglBge-IgS 
ttlZO. 0 0 1-1, OOOdS— |RW"e*>9, »*L< 

teo. oi-ioo©«KJff$u\ 

{00 5 1] *^(Dtl/7^ 9* 

7 8-2 0 OTCTiJS L<tt-2 0-1 0 

1 o o o P s i , 9m 

*t?tt#BE^6 0 0 p s i <0ttH#Htt«"C*>So 

-So 

[0 0 5 2] k 7 ^ 7 ^ 

o Sj»<0«&ffttiS*l 2 0-3 OO^j&fflT 
fc 1 ?, L<{£1 50-25 O^tOttfflTffcSo 
[0 0 5 3) ±lEO«t 5i^l^7>0**fi'&fr^9^ 

±W U ^ 4 ^**a^fl£3i ? * h ■sr-Srii* Lfc 
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[0 0 5 4] %ftg>m&&{am&Ltz*ftm<D*l'7 

n^y^^^/u#feSr/>^< 1 iSWrS^IVB^ 
fe»viB««#£*<fc£4»»a$h *J:^ft«JK*»i:H 

io »ivB^b*viB«a»A«{K^**»i:LT, «r»L 

[0055] #a*^oa*fr«F^*ji8tt«< % 
9* h^~*2mzftrtTU3&<Dm&*ft? ~tt*t 

—{8^- 7 8-20 0^CT% L < ft- 2 0 - 1 0 0 

oTt>&V\, H^f^ffifpcoB^t^^T^JE- 1 0 0 
Opsi, ftffi^-Ctt*^ 6 0 0 p s i <^ffiH*S— « 

[0 0 5 6] ±E©J:5ft*««*fcJ:9«HSLfc*w 
40 7^ F^-SScfctWy 7 P nt , UyJ 

50 [0 0 5 7] 4*3*38«<?!>igSraBiU*v^ttHI^^ 
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[oo5 8] mtmt Lrtt^Pt^^/u, sesia?? 

Ik, %&M%<n^i*hxh<>xkfai£t>% 

?frxi>@.m-*jmx\ *<DMm*mvt, mmvtv 

mem**?*** 

#h *e,»h ^mKit^j, mem. mm. mm, *y * 
ym, /a^y^«tfca 0 mm&mmtLx 

»ak mm ay? -nit* 7v?*>ymmmz. 
^^x^^fih^<oh<Df)mm^xh^o 
[0 0 6 1] :<oj;9W»ti/7^y,Wl^ 

h-T-mtmft&h i o o%f*g»#^tta^ 
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20 

WLT^£ifc#>, 4n«tSrfT*>4< fct^ftjctftt. 

[0 0 6 2] 

10 KTOilfl-CfcSo 
^^i^M, /M N 

^lfC5ml<Dl, 2, 4-Mi^nn^yfyrt 

f&Mol^T, Water s ifcfiy/W*— V 3 

pv^77^ — 3£fi 150C Wy^Shodex 
AT-8 0 6MS ^J7^Ufil4 0t Wilm 
l/#) Srffl^rjWSUfco 

20 mvm% 

cxmmnm%Txfflj£Ltc 0 

-fxi t'wyM 

C. J. Ca rmanl;Mac romo 1 ecu 1 e 
s, »1 0#5 3 71 (1 9 7 7?) IS*C9;frj£j^gl/> 
JtWLfco ^nfl^ xf-wy^a-tl/7^y!i^ 
30 L. Sun ftil; Journal of P 

olymer Science Part A, ^2 8 
#1 2 3 71 (1 9 9 0?) K«<D;frfeW£V>3ffflL 

/n tvy t a - ti/7^ y^f>4Si^li J . 

C. Randal 1 ;Macromolecules^ 
^4^4 8 21 (1 9 7 1?) E«<0*ftfcttV*fflL 

"C-NMR 

0*S^SS J NM- GSX4 00ia*)»3l Lfc Q (ft 

f^K^pFyf^^yy^ : 8. 

40 0/zs s<AsXgk9j&Lf%ffl : 3. 0 s : 2 

000 0® IJSM : 1 2 0t 
f/^ya^rty »«E : 1 , 2, 4-hy^nn-<y- 
•tf^/^^-tf^-d, (SSJt 3/1) Rft»ff: 
0. 1 g/m I ) 
MFR 

J I S K 7 2 1 0 (ffif fi 2.16kg 2 3 0t) |: 

mum 2 0 mm<7)^jt^ 1 0 0 %f*^ 1^<Z>£ * 1 5> 
50 IflKttLfc. W»l»«*5<tV2«FHia^*ix^a!lR 



(12) 
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TkA^A (%) = (D- 2 0) X l 0 0/2 0 

0. SmmH^/l/^^W (^ifl[18 0t) £ 
l£fflU J IS K7 1 0 5i^2pDTS1^t/c 0 

J I S K 6 3 0 1 J I S 2 ^y^^/ls&m 

^ (l¥^2mm) , 3lo3g9iiS2 0 0mm/»T« 

fc^U^^tR^OV^ATAGOttKOAb b e gjFf 
ff-NAR- 1 TCl«fc 9 2 4 c tT*SJ£Lfc 0 {y^^^M 

£>M8 0 k g/cm 2 ^£E^3T*l»B8*nELfcS, 3 0 
^OO^W^^J:^ 8 0k g/c m 2 <DjE^T-ft£PL 
fc 0 ) 

1 3 OmmX 1 5 mmX 0. Smm^Dt^JMfl 
1 0 0mmO^f&Il:*¥}CiSl N 1 2 0°C<7)tl 

wt^Miito si&*-c#«i«* nitwit) 
[00 6 3] temmmtftft 

0t» (a-l) 
K 

(a-2) 
( a - 3 ) 

^y^p^JjfV (3 - t --f^-fV^p \2*<is # 
As) ( 3 - t ~ ^/M' Vy^/I') zi — ty J*i/S? & 

x) V 

(b-1) 
(b-2) 

[0 0 64] JHfigJ 1 

1 . 5 L^xfy^it- }^ u — ^tc h/vm^5 0 

OmK hyxf;l/7/l/>nr)Al. Smmol.y^P 

t°u^2. 5^e/WsJ;TJ<i -^fyo. 

T<fc<Ht#Lfc 0 (0. 5M) 

h/H^Sjftl. 5m 1 t±|2 (a -1) (b- 
1 ) J$#£ h/^^^l-^tlO. OOlSmmoli: 
0. 0 0 2mmolTOg»^Uci, :ifl>S£8£«: 
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[00 6 5] *Jfc0!) 2 

1. 5 L^^tV l/^W- F ^ l--7'{u h/^ y 5 0 
0ml, MJxf;l/7^^»)Al. 5 mm o 1 cfctf 

10 T/l^xir>^ (0. 5M) h/^ySjSi. 5ml^l 
15 (a-2) (b-1) 

0. 0 0 1 5mmo 1 t 0. 0 0 2mmo lf^ffll 
XTVy?:Wl±^3. Okg/cm* %m&1rZ>£ 

[0066] nte#y 3 

20 HjSfifiail l^*3V^T (a-l) ©ftbOfc (a -3) Srffl 
[0 0 6 7] mtoW4 

1. 5 L^)Xfyi/^Kt- ^/i: h;^xy5 0 
0ml, h y ol^/UTA^^A 1 . 5mmo U 

U±<«»Lfc. b9=7A>TA'$=-9* (0. 5 
M) h^aivjgjfti. 5mlt±E (a-l) (b 
30 - 2) b/^^fp-ttb-PttO. 00 l5mmol 

t0. 0 0 2mmolWi«S^U; / l n<E>ig<g« 
^mfi2^- l^-^f-JEAL, t^»2 0tC« 
3 0 #Pflfi£ Lfc 0 ^oom^ * j -;v*7>r- y?u~ 
^i-jEALfi^^JJ:^^ #e>ftfc#***:*0** 

[0 0 6 8] HJ&#J 5 

l. 5 L^rv ^8t- h/i^xy 5 0 

OmU h U ^^A'T^^i* 1 . 5mmo U 
40 t°U>2. 5-=e/M3<fctfl --fTfO. 7^/l^^AL 
X£<ffi$l,it 0 bV^^T^^^VJ* (0. 5M) 
h/^^mmi. 5m 1 £±1£ (a-2) (b- 
2) h/l^V^fr^ttO. 0 0 1 5mmo 1 t 

0. 0 0 2mmolWW^l«, 

1. 0 k g/cm 2 *m»rz£i\zw^\zm&\*t& 

50 tefc^y* b^-^mt^o 
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[0 0 6 9) m&W 6 

5 fcfc^T (a-2) <Dftt>Q\Z. (a-3) 

10 0 7 0] 3li£#J 7 



24 



#?Lff^y t°U> (2pJ*K&2 0 Mm, 0. 05- 
2. 0 /i mOJLUcD^TU^ 2 . 08cmVg) 2. 
0 g £±fej£# (a - 1 ) 1. OmmoK (b-1) 

1. 5 LCD^X^W^SS^"— h^W-l/iC, h 

771/^ -f)A 1 . 5 mm o I , t°l/y g^^iA 

kg/ cm 2 «r|t«Fl-SJ:5a«»^««L«^&2 0 
[0 0 7 1] Hfe0tj8 



(a -2) trfflv^fc»f±W*^Lr<IMIEtPIIUfco 
T/U^!)AL 5mmoU 7 ( nt>y2. 5 ^/Kfc 

AU ^u-^Sr-t^JE^l. Okg/cm 2 «S 
^5<fc5*Rtofc0M&U 2 0tt3 0»Bl^lfc o 
/i'**— i^T^HALfi^ffit 

fco 

[0 0 7 2] ^Ml^8*5j:t5ite^Jl-4-C#ibtt 
Lfc 0 

[0 0 7 3] itS^J 1 
HJfiW2l^*5l^T^^ L ^V^flES:7. Okg/cm 2 ^ 

[0 0 7 4] Jfc«j&#fJ 2 
^J6^J2^4d^T^^W^JE?tO. 3kg/cm 2 £ 

[0075] \mm 3 

1) 

life 2 0 0ml ^)£7P77^^^ 



1 g (9. 4 7mmo 1 ) . h/^V 10ml 3o£l*7 
^/^-n-^O. 4 6ml (l. 7 3mmo 

1) Srftfc*, 7 0<C. 2«FM«ff-rSo ^ 
tt^aiLT i C 1 < 5 0ml £r?BTc- h «fc 9 10* 
na»tfT«T-t-S« $T^TS, l l OtSTML, 
«»U3fc3»b2#IBKtt:S*6. E«?»T«* MLST 
#£PL2 0 0m 1 CQn— *^VT*miH]ift#U 50- 
6 O^T'2 0 — 3 O^^^JEK^^rff^S^^-^^ 
10 rt»fc#fco 



±IST?f8«! LfcB*^ 1 ^ 7«$:fi£#GD 10mg^ h U 
1 . 5 mm o 1 *5 <fct/v^ n^=*-> 
/U;*37l^j7< h*^5V0. 3mmo 1 SrJD;t*8ESr 

2) S# 

I/— 7*^^7 0 ^Kl^Lfc^ _hlH60cfc 9(Cp®iL 

0 Oli»|:»U^ >f KO. lfi§g& 

fce-^u ^y^^t-ia^aot, 6 0 

[0 0 7 6] Jt»«|4 
rtfSl. 5L^-h^l/-7l^Pl:V^5. 0 
^e/K l-^x>^^3. o^/i/»ALJ:<*#Lfco 
30 -h^i/^WSOt^ilfct, JtftW3i^ 

5 k g/cm 2 ^^-r6J:9ii^^«^L, 60» 

EEAU*-&SrffJhS^r^V7-r^*a:^flc^7^ N 

[0 0 7 7] ±IScO^Wl-8*5«t^ltS!Ml^4T* 

1 I^Lfco 

[0078] mmm 9 

mfr=i. 3 g /io») 7 saasp^y^^^^'— 

^ ^rl^-tClJ: *) 2 1 0°C, 40rpmt5»H8»U 
@ to*}* 1/7 ^ V^S^f*:^ y ^ h ^-jfifiKfeSr# 

[0 0 7 9] Higfl&j 1 0 

V^A^fi^fc MFR=1. 0g/10^xfl/y^ 
50 fi;3. 111%) 3 5liS^^7^-UtH: 



(14) 



¥8-3 0 1 9 3 4 



25 

£9 2 10^ 4 0 r pmVS^mSML. 3&<D*U 

[0080] mmm i i 

1. 5 L(D*y u ^\s^M*~- Y$ ^— -f\Z. V ]) ^fv^T 
/l^^!)iM. 5 mmo 1 , /ntVyg^lr^AL 
«#Lfco mzhV^si'T/i'Z-trJ* (0. 5M) h 
^^Sl. 5mlt±E (a-1) fiK» (b-1) 
h/^V^^n^O. 0015mmolH. 

0 0 2 mm o 1 ^&8&«ft£ LTR8! ^ 

U^Sr-tco^BE^O. 5 k g/cm 2 Sr*S^*T 5 J: 

k g / c m 2 zmm-z x o mm\zmm i4#5>2o 
^ i/ ^ ^ >^^m^^ =? * b**-&'A<D^m&*u 

TlcV£^xmj£VtikZ.Z>6 3. 6ti»-c*ofc 0 « 
oXjK!)^ntVy^^ti[j:3 6. 4MSt^ 

^otfU^&»i. ^fl^l 8. 311%, 9 6. 9 
(g) k-fZ) s rMlSMTT'2 5 0ml^i 

L^do 20-1 00mlM Wzm&W 

1 o ofifi^^^^-i^7^ ^^^c^t; hv-(Z)-atI^ 
4 0li»Sx.5ifi^il6i^i2 0-3 0m 
1, 2 0-4 0mM^k^m^tl^>m^3 0-5 0m 
U 2 0H«i^fg$tl^l^5 0-1 0 0m 
l©Wfl8»t8ii:#aiU\ ) ^LT (r 

ix£L (ml) tal:Sr*«>/cr^^S»lcA 

(g) , OT^i;!)MftiooilS^ 

x (fifths) = mX 2 5 0X 1 0 0/ (WX L) 

[0081] nffigy 1 2 

UttMl lfc*5^Tj*5> (a-1) fOfrtoVK (a- 
2) Srffl^fcfS^ilslfll^JfiUyto 
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[00 8 2] Hffitff] 1 3 
nmmi l&^T&ft (a-l) 9 Kf£# (a- 

3) *m^ftmfr\*mmznm\*it 0 
[oo83] mi&m 1 4 

nc^>r^5> (b-i) 9 (b 

-2) Srffl^feia^liR«i^J£Ufco 
[0 0 8 4] H^CiJ 1 5 

mmmi ik»^tol& (a-n (b- 

1) ©36*91^ (a -2) #£Zfititft (b-2) 

[0 0 8 5] mi&m 1 6 

lWSl^Tfifcjfr (a-D *5J:OT&# (b- 
1) ©d*9lr. j5fc# (a~3) *5££^# (b-2) 

[0 0 8 6] ^tfiftl 1 7 



^TLS^U^afU^ ff«20/im, 0. 5- 
2. 0 /i mtf>?L&4>»?L^8f2. 0cm 2 /g) 2. 0 
gir±IB*^(a-l) 1. OmmoK^tb- 
20 1) 1. 5mmol^I||ST, WuxyftlfiFB 

1. 5 L(D^v->^^m^— V? \/~ -?\Z. hD^/lsT 
A-^^Al. 5 mmo I , 7°n tVy8^l/^Al 

tfO. 5k g/cm 2 £r*£f£-f 6 J: 5I««I^*A14 

izfrm. Ltz Q #Cid;*-- h * y<DjE^J^ 8kg/cm 

^*vE*ix2. Omol/h, 0. 3mol/h©Sit 
TOt^b9 0^lMU tI/7-f^*l^*x 

L@^tI/7^ WHS 

[0 0 8 7] HffiM 1 8 



40 ^ttJf^lJ^n (?»2 0/im > 0. 0 5- 

2. 0 m COTL^CO^EBTL^S 2 . 0 8cm 2 /g) 2. 0 
g£±iEf«# (a-2) 1. Ommol,0(b- 
2) 1. 5mmol^liaT, h/te^T? ltiffB 

i. 5 Lco^rvu^M^- i^— h yzc^/ur 

5 mm o 1 % fc° \s> 5 ^-/U^o <tt>* 1 

50 »^mfts^- ^i:HAl3 0tt3 0#P«1fi 
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y * y -yu^^-- h * U-^KEEA Lfi<££f?it 
[0 0 8 8] HJ£#J 1 9 

mmmm 

^HWrfV 7* (^i£tf&^2 0 v rru 0. 05- 

2 . O/i <0*Le<&jftB?Ug8| 2. 08cm 2 / g) 2. 0 
g£±!Ej*# (a-3) 1. OmmoU*»(b- 
1) 1. 5mmol^I*«ITv H/VxyftlWI 



(15) 4$B§^8-3 0 1 9 3 4 

28 

*0. 5 k g/c m 1 «rifift5 J: 51«»I:*A14j55 

fee ZtD&^o t^^i^u^l&^U hht^zy 3 

{-^u^£^o#J£aS3 k g/c m 2 <fc 5 

*«£«Hc«ie lWb3 0tt$bl:4 0 SMBS^ U 

cot&y * y h * u-^iCJEA Lfi^&ffJt $ 

[oo89] umm 5 

&ft<DMmmc^UW£J±%7. Okg/cm^L 

[oo9o] tmm 6 

^^*fi£f£ MFR=1. 0g/10^xfi/y^ 
S3. lfiS%) 3 5tiai:7 r 7 / <^-^ :3 ft-iC 

[0 0 9 1 ] 



31 



(17) 



W?8-3 0 1 9 3 

32 



SL 



Mm 



18 




[0 0 9 3] z<DXo^ii>>b^m<D^-uy^^ 



[00 9 4] 



(18) #W8-30 1 9 3 4 

33 34 



[mi] 



, U) S or a 
(t) Sa y 
• (3) Saff 

JWSy Y+TfiS 
<io) s 0 0 



to 



to) 



(I) 



t4) 




50 ^> 30 20 ppm 

tan *i-7^ijtM*i5 U ,-i, lc . <MR;i< , hJfc 



(72)*W# -* - = 

30 



